This paper sketches the proofs that (1) an automorphism of a complete filtered ring is a limit of successive approximations, (2) given an nth order approximate automorphism, there is an obstruction to prolonging it to an (n + l)st order approximation, the obstruction lying in a certain 2nd cohomology group, and (3) the mapping which sends an nth order approximate automorphism to its obstruction is a crossed homomorphism from the multiplicative group of nth order approximate automorphisms to the (additive) 2nd cohomology group containing the obstructions. The rings in question need not be associative: we tacitly assume that there is given a "category of interest," 6, in the sense of [l ] (which may be, in particular, the category of associative, Lie, or commutative associative rings), and "ring" and "morphism" are meant relatively to <B. The cohomology groups are the Yoneda-type groups introduced in [l], but note that for the categories of associative, Lie, and commutative associative algebras over a fixed coefficient field these coincide, respectively, with the Hochschild, and Harrison groups (cf. [l] and [2]).
This paper sketches the proofs that (1) an automorphism of a complete filtered ring is a limit of successive approximations, (2) given an nth order approximate automorphism, there is an obstruction to prolonging it to an (n + l)st order approximation, the obstruction lying in a certain 2nd cohomology group, and (3) the mapping which sends an nth order approximate automorphism to its obstruction is a crossed homomorphism from the multiplicative group of nth order approximate automorphisms to the (additive) 2nd cohomology group containing the obstructions. The rings in question need not be associative: we tacitly assume that there is given a "category of interest," 6, in the sense of [l ] (which may be, in particular, the category of associative, Lie, or commutative associative rings), and "ring" and "morphism" are meant relatively to <B. The cohomology groups are the Yoneda-type groups introduced in [l], but note that for the categories of associative, Lie, and commutative associative algebras over a fixed coefficient field these coincide, respectively, with the Hochschild, Chevalley-Eilenberg, and Harrison groups (cf. Thus A can be recaptured from the successive approximations App w A. For simplicity, we henceforth denote App n A by A n and App A by A^. The latter has a gradation in which the homogeneous elements of degree i are of the form at\ aÇzFiA. This gradation is compatible with the filtration, and induces a gradation on every A n . Further, i M has an additive endomorphism a-H~la which reduces gradation and increases filtration; it will be denoted simply t~l, as will the endomorphism which it induces on every A n .
A filtration-preserving morphism ƒ: A-+B of complete filtered rings induces for every n (including oo) a morphism f n : A n -*B n which respects the gradation and commutes with tr 1 , and ƒ<» is the inverse limit of the/». Since ƒ«, carries the ideal (tr 1 -1) of A^ into the corresponding ideal of B, it induces a morphism of A^/fjr 1 -1) =A into B o0 /(t~1 -l)=B, and this induced morphism is just ƒ itself. Thus ƒ may be viewed as the limit of the approximations f n . Note moreover that any gradation-preserving morphism A^->B W which commutes with tr 1 is of the form ƒ«, for some filtration preserving/: A-+B. There are other ways to approximate a filtered ring A, for example by using Trunc A> the subring of App A consisting of those elements which are just polynomials in t~l (cf. Rim [5] , following GuilleminSternberg [4] ). 
If M is a module over a (not necessarily filtered) ring A then
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in which case the set of solutions forms, in a natural way, a principal homogeneous space over 8> 2 (A, M). Now, A being filtered and complete, let us define on the underlying additive group of A n a new multiplication sending (a, /3) to f 3 'af} f and denote this new ring by t~jA n . Then for every nonnegative tn, n, and k^n there is a monomorphism i: t~~m~~k A n^k -^tr m A n , an epimorphism T: tm A n ->t-m A n -. k , and every ring morphism/: A m *A n which commutes with tr 1 induces a morphism t~iA m ->t~iA n -The latter will still be denoted by/. There is, for every wè 0, an admissible sequence
This represents 0 since it has a "trivial" solution in which B is i4»+i, X is i: tl A n -*A n +i and /* is 7r: A n +i->A n . Note that all the ring morphisms considered here preserve filtration, gradation, and commute with tr 1 ; this will always be tacitly assumed. An nth order approximate automorphism of A is by definition an automorphism of A n \ these form a group, Aut w A. When /£Aut w A is given there is another solution for E in which ~B is still i n+ i, but in which \ = if~l and fi =/7r. Denoting by e/ the class of this solution and by eo that of the trivial one, the element Obs ƒ = e/ - 
